Modification of sago based membrane for pervaporation separation of cesium formate by Paparimoghada, Gholamhooseyn
MODIFICATION OF SAGO BASED MEMBRANE FOR PERVAPORATION 
SEPARATION OF CESIUM FORMATE
GHOLAMHOOSEYN PAPARIMOGHADAM
A dissertation submitted in partial fulfilment of the 
requirements for the award of the degree of 
Master of Engineering (Chemical)




To whoever taught me even a word
ACKNOLEDGEMENTS
I would like to thank to Assoc. Prof. Dr. Mohd Ghazali Mohd Nawawi for 
giving me the pleasure to be my supervisor for this dissertation. Thank you for 
giving me full support and also all the guidance, ideas and help throughout this 
research and preparation of this dissertation.
I am so grateful to technicians from faculty of CHEMICAL 
ENGINEERING, especially En Zulkifili Mansor.
Finally I would like to express my thanks to my parents.
VABSTRACT
Pervaporation separation process has been established as an important 
separation unit in chemical engineering. Pervaporation is widely used for 
dehydration of aqueous mixtures and is expected to find further progress in 
organic/organic separation and the organic-water separation. In this study 3 different 
mixtures were prepared and casted, using mixing ratios of 40% / 60 %, 50 % / 50 % 
and 60 % / 40 % respectively for sago starch-water and polyvinyl alcohol (PVA)- 
water. All the membranes were prepared by solution casting technique. All o f these 
membranes were cross-linked with (glutaric dialdehyde-sulphuric acid-acetone- 
deionized water) solution in time periods of 15 and 30 minutes. Therefore, 6 types of 
membranes were prepared and all o f them were tested with the pervaporation unit 
for feed temperatures of 30°C, 50°C and 70°C and concentrations o f 80% and 90% 
of cesium formate brine to separate water from cesium formate. The results of 
experiments were calculated to show the values for permeation flux and separation 
factor, in general with increasing cesium formate concentration in feed, permeation 
flux and separation factor decreased and with increasing temperature, permeation 
flux and separation factor increased. Although it should be said that in some 
experiments the overall rule did not apply.
ABSTRAK
Proses pemisahan penelapsejatan telah dikenalpasti sebagai salah satu unit operasi 
yang penting dalam kejuruteraan kimia. Penelapsejatan digunakan secara meluas 
dalam penyingkiran air daripada campuran akuas dan dijangkakan perkembangan 
lanjut dalam pemisahan campuran organik/organik dan pemisahan air daripada 
campuran air/organik. Dalam kajian ini beberapa membran homogen paut-silang 
dengan sifat-sifat berlainan telah disediakan. Kesemua membran telah disediakan 
melalui teknik penuangan larutan. Di dalam langkah pertama, 3 campuran berlainan 
telah disediakan dan dituang menggunakan kadar-kadar yang berubah iaitu 40% / 60 
%, 50 % / 50 % dan 60 % / 40 % setiap satu untuk kanji sagu-air dan polivinil 
alcohol(PVA)-air. Bagi langkah kedua, kesemua membran tersebut telah dihubung- 
silangkan dengan satu lagi larutan (sulphuric asid- glutarik dialdehid -aseton-air 
ternyahion) bagi jangka masa 15 dan 30 minit. Oleh itu, 6 membran telah disediakan 
dan kesemuanya telah diuji dengan unit penelapsejatan bagi perubahan suhu yang 
komprehensif pada 30°C, 50°C dan 70°C dan kandungan air garam sesium format 
yang dimanipulasikan pada kepekatan 80% dan 90% untuk memisahkan air 
daripada sesium format. Keputusan-keputusan eksperimen telah dikira bagi 
menunjukkan nilai-nilai fluks penelapan dan faktor pemisahan. Sebagaimana 
ditunjukkan secara umum dengan penambahan kandungan sesium format, fluks 
penelapan dan faktor pemisahan telah berkurangan, dan dengan peningkatan suhu 
fluks penelapan dan faktor pemisahan telah bertambah.
